Lifetime of the histone octamer studied by continuous-flow quasielastic light scattering: test of a model for nucleosome transcription.
An instrument for continuous-flow quasielastic light scattering is described that allows the translational diffusion coefficient of macromolecules to be determined as a function of time after the initiation of some time-dependent process by mixing. Control experiments are carried out using the proteins lysozyme and BSA to verify that flow of the solution does not lead to erroneous results. The instrument is used to determine the lifetime of the histone octamer. A solution of octamer that is artificially stabilized in 2.0 M NaCl is rapidly diluted to physiological ionic strength, and the Stokes diameter is determined as a function of the time, delta t, after mixing. We find that the octamers dissociate into their component H2A-H2B heterodimers and H(3)2H4 tetramers on a time scale that is faster than the earliest time point for which data were obtained, 1 s after mixing. This result argues against a simple mechanism for the progression of RNA or DNA polymerase through chromatin.